Introduction
Antibiotic resistance places burdens on healthcare systems, and in Western Australia (WA) community-acquired (CA) MRSA is a major public health concern. 1 
Methicillin resistance occurs
with the acquisition of a site-specific mobile resistance island called the staphylococcal cassette chromosome (SCC) mec (SCCmec). SCC elements that do not carry mec have also been described. SCCs carry a ccr complex and adaptive genes, while pseudo (Ψ) SCCs carry adaptive genes only. SCC elements integrate sequentially into the rlm gene, to form a composite island (CI).
Between 2005 and 2012, 209 ST835 CA-MRSA (0.5% of the total) were isolated and characterized in WA as previously published. WA MRSA-40 has been isolated almost exclusively from elderly patients and 79% of cases can be directly linked to carriage and infections in aged care facilities (G. W. Coombs, unpublished data). In the current investigation the WA MRSA-40 SCC region was found to consist of ΨSCCpls, SCCsorbitol and SCCmec inserted sequentially to form a CI, designated SCCmec WA MRSA-40 -CI.
Materials and methods
Isolates were recovered between 2005 and 2012. The index WA MRSA-40 was isolated in 2005 from an elderly patient in an aged care facility.
DNA was extracted using the Invitrogen PureLink™ Genomic DNA Purification Kit (Invitrogen™ Pty Ltd, Mount Waverley, VIC, Australia) with the addition of lysostaphin for cell wall lysis.
Primers were designed to cover the region using the Expand Long Range dNTPack (Roche Diagnostics Ltd, Castle Hill, NSW, Australia). Amplicons were purified using the Ultra Clean DNA Forty-one ST835 MRSA isolates were investigated for presence of the sorbitol operon using primers srlDF (5′-CCAGTTTCTTCAATAATACCAGGTG-3′) and srlDR (5′-TTACTGGAGGTAGTTCGGG-3′).
Results
The nucleotide sequence of SCCmec WA MRSA-40 -CI has been deposited under NCBI accession number JQ746621.
SCCmec WA MRSA-40 -CI was 72 521 bp and comprised three elements, ΨSCCpls, SCCsorbitol and SCCmecV T (5C2&5), inserted in the attB site of rlmH. Repeats are presented in Figure 1 and the ORFs of ΨSCCpls and SCCsorbitol are presented in Table S1 (available as Supplementary 
2-4
The most extensive homology in the ccrA2B2 downstream region was with ATCC 12228 SCC-CI ACME II, with the exception of an ISSep1 element and an adjacent ORF that were present in ATCC12228.
Otherwise, there was 100% nucleotide identity between SCCsorbitol nt 12 198-15 955 and ATCC 12228 ACME II. and one was a colonizer. All were from the metropolitan area with three from one aged care facility.
No epidemiological linkage was made.
Discussion
The structural genetics of SCCmec WA MRSA-40 -CI from a genotype of CA-MRSA found in aged care facilities in WA have been characterized.
ΨSCCpls has been reported in other staphylococci where it is known as ΔJ1 SCCmec I. The plsgene has been associated with virulence and found on other mobile elements including the SCCmec and plasmids of animal and human origin (GenBank: GQ900485 and GQ900474, respectively) in different lineages of S. aureus. High homology with a genomic region of S. epidermidis BCM-HMP0060
implicates S. epidermidis in the generation of ΨSCCpls.
This is the first report of a sorbitol phosphotransferase operon on an SCC element. Such an operon has previously been reported in the J1 region of a type V (5C2) SCCmec and on the chromosome of S.
carnosus. 4, 5 Frequent use of dietary sorbitol, used 3.7 times more frequently by elderly individuals, has been shown to increase the number of sorbitol-utilizing bacteria. 7, 8 It is therefore possible that the elderly index patient could have been exposed to dietary sorbitol in the care environment and This could represent an evolutionary adaptation that has stabilized type V SCCmecs.
In conclusion, it is evident that generation of SCCmec WA MRSA-40 -CI has involved numerous genetic events and recombination with CoNS has occurred during evolution of ΨSCCpls and SCCsorbitol.
Furthermore, this study has demonstrated how a virulent, antibiotic resistant lineage of CA-MRSA may have utilized an SCC element to increase competitiveness in a niche environment.
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